The modulation of microRNAs by type I IFN through the activation of signal transducers and activators of transcription 3 in human glioma.
Type I IFNs are involved in double-stranded RNA responses. Here, we investigated the possibility that IFN-beta may induce or downregulate cellular microRNAs (miRNA) in human neoplasms and thereby use the RNA interference system to show antitumor effects. Because of its known connection to glioma biology, we focused on miR-21 among seven miRNAs influenced by IFN-beta. We analyzed the effect of IFN-beta treatment on miR-21 expression in glioma cells and intracranial glioma xenografts. IFN-beta treatment reduced miR-21 expression in glioma cells markedly, and IFN-beta administration suppressed the growth of glioma-initiating cell-derived intracranial tumors. The levels of primary miR-21 gene transcripts, precursor miR-21, and mature miR-21 decreased 6 hours after the addition of IFN-beta, indicating that the reduction in miR-21 levels was due to transcriptional suppression. We did reporter assays to elucidate the IFN-beta-mediated suppression of miR-21; the addition of signal transducers and activators of transcription 3 (STAT3)-expressing vectors induced the IFN-beta-mediated suppression of miR-21, whereas STAT3-inhibiting agents inhibited the miR-21 suppression. Thus, the results of our study show that the downregulation of miR-21 contributes to the antitumor effects of IFN-beta and that miR-21 expression is negatively regulated by STAT3 activation. These results highlight the importance of understanding the transcriptional regulation of the miRNAs involved in oncogenesis.